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gT^B^g^^' TRAWSMTSSTQtf, m^ff fflT^^'^'^'Q*' ACCESS 

-po ^yOGRAPHTCAL POaiTIOHTKC DATA LIKKED KITH 
fiTf^^D^PP TgLEPHQNY HUMSgRINQ AMD TOCQDED FOF JISZ 
TW TOTJ:COMMmiTgATTOHS AMP ftELATED SE^tVICTS 

AMTRACT 

A method and sytttra iaplemantatlon for conbinin? and 
acceaaln^ telephony numbarlng and gaographical position 
so dirsct access to inforaation« services and goods may 
be invoked through the use of various telephone networks. 
The existing telephone networks throughout North America 
and the world use standardised numbering plans for con- 
necting to, or mritching any subtended device to any 
other device within the network. The U.S, government h^s 
orbited a series of communication satellites which pro- 
vide n signaling method for determining precise geo- 
graphical location throughout the world. This system is 
called the Global Tositinning System <GPS) and provides 
several levels of service. Each CPS satellite continu- 
ally transmits a navigation location signal which may be 
received on the ground, sea, or in the air and when com- 
bined with signals from other GPS satellites used to 
pinpoint navigational position in two or three dxmen- 
sions. This invention allows for the storage, tranamis- 
sion, communication, and access to geographical position- 
ing cata determined by CPS or any other method by using 
the Nor*-h American or other land baaed public switched, 
cellular, satellite, radio, or other telephone system and 
related intelligent networks. 



10 



2160278 

f^'n ^xr.v. TRAT f'^^TgfiTOM. COMMUWICATTQW ^ND ACCSS3 
TY> cPQCHAPT fTrfcT. PQSTTTOWTWG DATK LTffKED WITH 

ff TPwniLpn TFTJtF f^wv wimBCTTKff Mm rwron":D roR use 

fTWT.n OF TWT! TMVniTTQM 

Th« •xlBtlng Public Switched T«l«phon« KetworJc 
{PSTM) and cellular (or othar radio baaad] Talaphona Mat- 
work (CTM) provide awitchad voica and data coBaunicationa 
batvaan daaignatad partiaa. Tha natworic haa avolvad ovar 
tha laat 100 yaara froa aiapla hardwired connect lona to 
coaplax delivery of hardware and aoCtwara baaed capablli- 
tlea which provide ai<jnif leant inforaation handling and 
delivery functiona. Coaaunication between any two or 
acre partlea has bean governed by the uae of standardited 
13 telephor- nuabering plana (exaaple: Worth Aaerican Mua- 
bering Plan) . Hence, any particular telephone or teleph- 
ony device can be linked into the network aa a terainator 
or originator baaed upon ita unique Telephone ID or 
Directory Huaber (ON) . In a aiailar vein, geographical 
20 positions (or Location IDs) of aobile or fixed telephone 
devices can now be univertally and econoaically deter- 
ained, for exaaple. via the Global toaitioning Syatea 
(GPS) . The inventiona herein extend the atate-of-the-art 
by coabining tha uuiqultous Telephone ID with the ubiqui- 
toua Location ID, coabining thea into the telephone ref- 
erence ID. placing thea into tha PSTW in a dynaaic fash- 
ion, and providing acceaa and update aethoda to thea and, 
thereforo, to any other relatable data. 
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pft ^nHomtP OF THg IWVENTIOM 

Historically, uaars of th« PSTM or other telephony 
systems have used the systea to locate products, ^-v- 
ices, or people. This occurred through the use of lookup 
in a phone book or some data repository (on-line data- 
base, directory assistance, etc.) where a phone number 
was related to the name of a person, place, or thing, and 
which In turn were geographically linked (via a map) to a 
place referenced by name and/or address. The fundamental 
need to make queries of this nature has driven the gen- 
eration, support, and commercial itation of a wide variety 
of support systems. With ths advent of precise geo- 
graphical positioning systsms. such as GPS or Position 
information Havigation Subsystem (Pl«8) , the technologi- 
cal basis for automating and enhancing much of the 
••location" portion of queries like those above is 
available. Since the various PSTNs provide service In a 
reliable, widely available, and generally uniform method, 
the opportunity exists to Incorporate geographical Infor- 
mation Into telephone systems and subsequently provide 
the means, protocols, and methods for updating, accessing 
and using that xnformation, and related product or serv- 
ice information resolved from the various telephony 
Databases. In the databases of the existing PSTK Imple- 
mentations various generallted means are used to ascer- 
tain equipage and service parameters for each and every 
DM. In general, each DM has database entries which In- 
clude Information about the type of line, the signalling 
used on the line, •,>eclal services for the line, and 
administrative information about the address of the line. 
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All Of this Infotiaation is available by r«farenc« to tha 
DH. During various staps in call procaasing, databaaa 
inforaation (atibtandad froa tha avitching ayatam or aarv- 
5 icas ayatam) ia accaaaad and togathar with diract uaar 
input (taking a phona off-hook, praaaing digits on a kay- 
pad, atcO causa spacific call procaaaing algorithms to 
ba invokad. For inatanca, if a databaaa antry containa a 
claaamark for call waiting, and a call conaa into tha 

10 avitch for that antry whila tha lina ia busy, tha svitch 
invokaa aoftvara and hardvara functiona vhich kaap tha 
firat call activa, put a apacial audibla tona on tha lina 
whila tha firat call ia activa, and allow tha uaar to 
pick up tha aacond call by a briaf dapraaaion of tha hook 

15 switch, ate, ate. Tha ganaralixad naana for thia faa- 
tura validation, anaction, and procaasing ara unigua to 
aach switching implaa^ntation, but ara rafarancad 
throughout tha following daacription whan aiailar actiona 
naad to ba accomplishad. 

20 S^mWRY QT THB IWYgHTIQH 

Tha mathod and systan architactura for atoraga, 
transmission, connunication, and accaaa to gaographical 
poaitioning data linkad into tha PSTH and othar talaphony 
ayatama axplainad in tha praaant invantion ovarcomaa tha 

25 problama and liaitationa of tha axiating aathoda for 

obtaining lika information, Mithin tha PSTN, tha Loca- 
tion ID in tha dasignatad or similar format and protocol 
of aach stationary phona ia placad into tha Databaaaa at 
tha Switching Systaa or Sarvicas Syataa and updatad am 
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part of th« normal subscriber Operations, Administration, 
Maintenance and provisioning activities. 

Within the radio based (cexlular or other) telephone 
netvor)cs, the Location 10 Lm tranaaitted as part of the 
periodic in-band control channel •» keep-alive or 
equivalent signal from mobile telephony devices, and then 
relayed from the base station or communications satellite 
through the Switching System and/or Services System and 
subsequently into the appropriate Database. In either of 
the above scenarios, access services are then provided to 
various subscribers which allow them to query and receive 
the Location ID of any particular Telephone ID related 
database entry. Additionally, other related services 
(product or service information, operations information, 
etc) may be delivered in one cf several communications 
■ethods and access ibK' through database queries based 
upon the Telephone ID, Location ID, or a combination 
thereof. The embodiment of the Location ID capturing 
mechanism (GPS, PINS, Time Difference of Arrival (TDOA) , 
radio triangulation etc.) can be within any stationary 
wireline or radio based (cellular or other) handset. 
Personal Digital Assistant (PDA), computer, etc-, or 
vehicle set, and that information can be incorporated 
into the existing in-band control channel information or 
equivalent signalling method. 

ffRTTir pi^^^-gTPTTqTt gf THF p«aw™gs 
Figure 1 is a diagram showing the architecture and 
system implementation of the invention within the ex- 
tended PSTN, It includes data repositories for existing 
telephony data and additional geographical data (Ix>cation 
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^ IDs) . This figure also diagrannatically represents in- 
foraation and data flow between the various involved de- 
vices and systems. 

rigure 2 is a diagraraatic representation of a coa- 
5 bined CPS/MHS receiver/telephone device and various in- 
terfacing devices for capturing and using the noted Loca- 
tion ID and associated inforvation^ 

Figure 3 is a diagraasatic representation mapping 
the geographic positioning identifier to a street »ap, 
10 and a generalised representation of the data in a teleph- 
ony Database. 

Figure 4 is a flowchart of the operational steps in 
accessing the geographical data within the confines of 
the PSTN or other telephony networ)cs by use of wired, 
15 cellular, or other radio based interfacing devices with 
or without subtended geographical position determining 
devices . 

Figure 5 is a flowchart of the operational steps in 
updating the geographical data within the confines of the 
20 PSTN by use of cellular or other radio based interfacing 
deviceu having subtended geographical position determin- 
ing devices. 

Figure 6 is a flowchart of the operational steps in 
performing enhanced billing services and enhanced fraud 
25 protection services for radio based telephony systems/ 
devices. 

Figure 7 is a flowchart of the operational steps in 
providing advanced roaming call trace for both the origi- 
nating and terminating ends of any particular telephony 
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call by referenrre to DN {originating or terminating) and 
by used of the location ID. 

Figure 8 1» a flowchart of the operational steps in 
providing call routing (includiw follow-me calling serv- 
ices) by translation of a telephony identifier, DH, or 
spoken name and by making »-eference to the Location ID. 
DgggRiPTiQ M or THg PftgyimtgD embodiment 
The detailed description refers directly to the 
drawings included herein. Firstly, Figure 1 depicts the 
system architecture, system Implementation, and methods. 
Switching System 101 refers to a system used to connect 
any telephony device to another telephony device or group 
of devi.:es and includes any of: Service Switching Point 
(SSP) , Private Branch Exchange (PBX) , Central Office 
(CO) , Mobile switching Center (MSG) , Mobile Telephone 
Switching Office (MTSO) , broadband switches. Private 
Access Branch Exchange (PABX) or other like systems. 
Services System 102 is a centralized control point and 
database with processing capability which is linked into 
the telephone network using a standard Signalling Link 
110 like Signalling System 7 (SS7) , etc., and standard 
signalling protocols (SCCP, MTP, OMAP, TCAP, ISUP, LAPO, 
etc.) which in turn support a variety of special informa- 
tion delivery needs. Examples of Services Systems in- 
clude: Service Control Point (SCP) , Service Node (SN) , 
Intelligent Peripheral (IP), Home Location Register 
(HLR) , and Visitor Location Register (VLR) . Subtended 
from Services Systems 102 and/or Switching Systems 101 
are Databases 104 which contain information 104.1 about 
individual subscriber telephone accounts (name, directory 
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types of sarvicea, billing infonaation, .tc). routing 
Infonaation for Baking connection, between end-uaer te- 
lephony or like device., and e<iuipMnt description.. 
The— o-tAhi..... are queried or acce..ible during the 
eerviclng of each call, may include VU». HUt, Xutcatic 
Location Identification (Al^) . Billing, or other «ritch- 
ing or .ervice. databa..., are realtime and di.tributed 
in nature, and are updatable and .aintainabl. ueina vari- 
ous service Kanagenent Sv«t.«. (SMS) or operation.. Ad- 
«inl.tratlon. Maintenance, and Provx.ioning (OAMSP) 
.y.te«. 113 over a variety of .tandardlted or proprietary 
Data Link. 114. The inclu.ion of a geographical location 
identifier (Ujcation ID), In any one of a variety of en- 
coded formate, into the.e 0«t«ba.e- and which i. linked 
and keyed to Telephone ID or DH allow, for numerou. new 
.ervice capabilitie. ba.ed upon query .earche. governed 
by the telephone nuaber. DM. Ix>cation ID. or any infor-a- 
tion linked to the variou. «ib.criber database record.. 

standard Interfaced Telephony Device. 10« like 
phone., Bodem., ISDM terminal., etc.. communicate with 
switching Syatem. 101 over wired link, u.ing a variety of 
.tandardixed protocol. (Dial Pul.e (DP), Dual Tone Multi- 
Frequency (OTMF). Multi-rrequency (MP), Integrated Serv- 
ice. Data Network (ISDH) , Analog Diaplay Service. Inter- 
face (ADSI), etc.). The., device, have relatively fixed 
gaographical identifier., .o in in.tance. where they are 
not capable of determining and/or tranamitting their 
Location ID. a Database 104 query i. implemented a. part 
of the call proceamlng to ..certain their po.ltlon. 
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Mobile subscribers 109 use mobile phones/devices 109.1 in 
a variety of aoblle conveyances including: personal 
■ovenent, pianos, trains, automobiles, boats, etc.. 
These devices all communloata via a variety of methods 
over radio frequencies, through Conmuni cat ions Satellites 
108 or directly to Radio Towers and subsequently to Base 
Station systems 103. In the instance of a cellular or 
other radio based device, where Location ID is available 
to the device (for example by ths use of a CPS/MMS re- 
ceiver United to the device as in 109.1 (Figure 1) or 213 
(Figure 2)), the geographic location identifier informa- 
tion is captured by the device, bit encoded, possibly 
encrypted, imbedded into one of the standard polling or 
call messages, and thereafter transmitted into the net- 
work by the Telephone Transceiver 209 (Figure 2) via the 
Base Station 103 and Signalling Links 110. 

There are many potential ways of encoding the geo- 
graphic location identifier, but nominally. 64-bits which 
numerically r..pre«ent any point in a Cartesian Coordinate 
system (X-latitude. Y-longitude, 2-altitude) are used to 
encode the Location ID within the telephony device, dur- 
ing transmirsion between network elements 101, 102, 103, 
109.1, 106, 108, 113, across Wired communications Links 

109, Wireless Communication Links 111, Signalling Links 

110, and Data Links 114, and uithin the telephony Data- 
base 104. Since the Location ID may bs imbedded in other 
polling or call messages, during those instances (ADSI, 
etc.) it is expected that error checking (checksum, etc.) 
will be performed on the surrounding data packet. A 
simple example for encoding geographic position at the 
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degree, minute, oecond, hexlsecond into 64 bits with 14 
spare bits for future gro%rth or for altitude encoding la 
as follows: 



10 Longitude; 



0 

1-a 
9-14 
15-20 
21-24 

25 
26-33 
34-39 
40-45 
46-49 



North- Ir South-0 
degrees (0-179) 
minutee (0-59) 
seconds (0-59) 
hexiseconds (0-15) or 
spare 

West-1, East-0 
degrees (0-179) 
einutes (0-59) 
seconds (0-59) 
hexiseconds (0-15) or 
spare 



50-63 Altitude— meters (0-16,383) 



Latitude: bit 
bits 
bits 
bits 
bits 

bit 
bits 
bits 
bits 
bits 

Spares/Altitude : 
bits 

Example I 39 degrees, 13 minutes, 12 seconds, 8 
hexiseconds North and 8 degrees, 25 minutes, 18 seconds, 
20 5 hexiseconds West in decimal equates to: 
0391312081 Latitude 
1752F2D1 (IK HEX) 
0082518051 Longitude 
04E62023 (IN HEX) 
25 The Location ID will be used for additional Database 

queries associated with telephone identifiers, so it is a 
Keyed and/or indexed field within the Databases (104). 
in addition, the Location ID provides a simple ubiquitous 
delivery reference and may be ber coded for use in mail 
30 and delivery systems by performing a database loo)cup as 
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■j above which raferences th« t-ocatlon ID to a street ad- 
dresift and provides a Telephone ID (DK) for delivery 
verification and/or notification. A simple bar code for 
the example above is the binary representation of the 
5 Location ID. 

00010111010100101111001011010001 (latitude) 
00000100111001100010000000100011 (longitude) 
This bar code representation, along with a customer 
ID and eer\'lce type also piacea xn a bar code repreaenta- 
10 tion allows for the delivery of a specific package to a 
specific location and the generation _of_bXllingL informa- 
tion bacJc to the originating cusMmer xu. To generate a 
••delivery label »• like that noted above, for example 
with a computer, A031 interface, and some label/printing 
15 software, a call may be made to the PSTN (similar to 
Figure 4), the Location ID may be captured, a record 
comprising Location ID, Customer ID, Phone Kxinber, Serv- 
ice Type, etc. may be built by the software, translated 
into a bar code (binary format) , end sent to a printer, 
20 thermal device, etc. to make a bar code type label for an 
envelope , package , etc . 

The geographic location identifier can be updated in 
two ways: 

1. Manually: via the provisioninSg system 113, 



2- Automatically; by the subscriber's Telephony Device 



25 



Switching ilystem 101, or Services 



System 102 



105.1, 10«, via the Switching System 



101 or Services System 109. 
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■ay be used for all types of telephony devices, but !• 
primarily used for fixed line telephony devices and oc- 
curs during service initiation, service transoortatlon - 

5 service modification, or aurina initial Database evolu- 
tion to add the aeographic locaicxon icentifier. Tne 
Location ID field in tne aataoase 104 is popuiatea by 
using a variety of dafbase evolution tools initiated 
from the provisioning system 113, Switching Syst« 101, 

10 or Services Cystea 102. During service initiation, serv- 
ice modification, and service transportation, a Location 
ID is entered manually, or automatically via geographic 
position to street address conversion softvare update 
routines for every PSTN telephony device, 

X5 The Location ID is derived from mapping geographic 

positioning data eguivalent co the coordinate system 
noted above to the street address of the telephone inter- 
face box. Figure 3 depicts just auch a mapping. Refer- 
ring to Figure 3, under Database Representation 302, 

20 which is part of the Database 104, in example (A) the 

Telephone ID (ON) for the XY2 laundry located at 99 s 1st 
Avenue is 602.555.1111 and the Location ID for that ad- 
dress is 0341369801. By mapping those two pieces of 
data, a data input is made into the Database 104 which 

25 maXes reference to 0341369801 with the establishment's 
telephone number 602.555.1111. For PBX and other busi- 
ness users, the Location ID is registered for each of the 
telephone numbers listed by the business with the tele- 
phone service provider. 
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m«thoda of capturing and doliv^rini th« Location ID: 
tranamission, polling, or calculation* The tocatlon ID 
is stored by tha Mobile Switching Center (rlSC) in its 
Database 104, including local database, database server, 
HLR and VLR* The Location ID is updated periodically 
(every n seconds) , or at the tlae call setup or call 
handover occurs. For periodic updates the interval can 
hm adjusted in order to coapensate for mobile subscribers 
that are not as sobile, or depending on the mode and com- 
munications dynamics of the mobile device (TR-46, IS-41, 
13-94, 13-95, ADC, JOC, GSH) * Each of thm three 
methods of capturing and delivering Location ID are de- 
scribed below and make reference to Figures 1 and 2: 

1, Tranamissioni Depending cn the location update 
policy (periodic ''keep alive or during call 
setup and handover), the Mobile Telephony De- 
vice 105,1 acquires the location ID from the 
GPS/PIHS Receiver 213 or other geographic posi- 
tioning device, sends the captured information 
through the Device Interface and Driver 207 to 
the Message Processor and Router 2 06, and 
thence to the device's Function Processor 204 
vhich translates the information into the Loca- 
tion ID format and then routes the Location ID 
back out through the Message Processor 206 
which places the Location ID into a message 
packet appropriate for thm type of telephony 
device, and routes it to the Telephone Inter- 
face 210 via thm Defvice Interface 207, The 
12 



Telephone Interface captures the Locatxon ID 
and places it into the telephone's data buffer 
for use via in^bend control channel si^alling 
(in the nobile to base tise slot as data. Clov 
Associated Control Channel (SACCH) or Past 
Associated Control Channel (PACCR)) in the 
appropriate format (TR-4«, IS«41, IS^BA, IS-94, 
IS-95, ADC, JDC, CSM^ etc) during the next 
tiaed, event-driven, or polled data or call 
tr*«nsmission. 

Khan one of those transaission events recurs « 
the Telephone Transceiver 209 t:ransaits Loca- 
tion ID to the Base Station 103 or conmunxca- 
nons Satellite loa axon^ wj.wi other Mobile 
Subscriber data in the appropriate format. 
Upon receiving the data from the Base St:atlon 
103, the Switching System 101 updates its Data- 
base 104 (or any other subtending database VLR, 
HLR, etc.) with the new Location ID. Making 
reference to Figure 3, under the above sce- 
nario, using exaiBple (B) under Database Repre- 
sentation 302, at time To John Smith's mobile 
phone transmits locacxon u^^xj/wavx f rom xoca- 
tion B on the Map Representation 301. This 
information upon capture by the system is up- 
dated in the various telephony Databases 104. 
Later in time at Ti, during the keep-alive »• 
or call messages, as John*s phone moves to 
location B\ the phone transmits 0341370251 
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Databa8«a as tha new Location ID. 
When the perioaic keep-alive tranealealon 
from the telephony r^evlce Is received by the 
5 Switching system 101, and in ths event that ths 

telephony device is not capable of capturing 
geographic positioning information, the Switch- 
ing System 101 cr Services System 102 will 
perform a Oatebase 104 guery on the Base Sta- 
10 tion cell site «o find out the cell site's 

(fixed) location, and then places that data 
into the Database 104 as the telephony device's 
(approximated) Location ZD* 
2. Poixing: The Switching System 101 sends a 
15 ocate message via the Base Station 103 or 

communications Satellite lOS to every mobile 
subscriber Telephony Device 105 .X that is reg- 
istered in the Switching System's Database 104. 
The mobile subscriber Telephony Device 105.1, 
20 acquires the geographic location identifier (as 

in section 1. above) from the GM/PIKS or other 
geographic positioning device, transmits it (as 
in section 1. above), and then the updated Lo- 
cation 10 is stored in the eystem and Data- 
25 ba&a(s) as in section 1. above, filing may 

also be invoked from the switching eystem on a 
single DM (IMSI) basis. In ths instancs noted 
above, the transmission of the data is in a 
quiet mode (the phons's user/ownsr is not 
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powered up. 

3, Calculation: The Location ID may be calculated 
by the Switching Sy»te«, Thi« calculation ia 
5 primarily based on the signal strength or sig- 

nal delay of a «obile subscriber device that is 
received by several triangulating Base Stations 
(fixed geographic position) and is covered in 
several other patents. In this method, other 
10 variables that ars Included in the calculation 

are: type of mobils device, power of the de- 
vice, weather conditions etc. In any event, 
after the calculation is completed, as in both 
of the methods above, the Switching System 101 
3^5 updates the new Location ID in its Database 104 

and any subtending Databases. A variation on 
this method is to use TOOA in the handset to 
calculate its own position. 
In addition to updating the geographic location 
20 identifier in order to track a mobile subscriber, the ^ 
Location ID is also stored as an historical record when- 
ever a mobile subscriber originates or terminates (an- 
swers) a telephone call. This Location ID is stored as 
an entry in the billing database, and may be used for 
25 billing, fraud detection and from-whe re-calling- services. 

calling Hunber Delivery (CHD) services are currently 
available. An existing telephony service displays the 
calling party identity information to a subscriber of the 
smrvice. Gsnsrally, this information is the DH of ths 
30 calling telephone (Calling mimber Delivery) , and in the 

15 



th« particular OK. Howavar, in tha prasant invantion tha 
calling party idantity inforaatlon i« anhancad to includa 
tha Location ID of tha callar and tha callad party. 
5 Typically, a talaphony aaasaga containa tha Auto- 

natic Huabar Idantif ication (AMI) or Calling Lina Idanti- 
f ication (Ct«Z) . In tha praaant invantion AMI and CLI ara 
axpandad so tha Location ID of tha callar ia also in* 
cludad in thaaa ttaasaqaa. For tha Calling^ Lin« Idanti- 
10 f ication Talaphona Sarvlca, tha AMI or CLI ia uaad to 

quary a databasa to ratriava tha callars raglstarad naaa. 
With tha Location ID anhancaaant, tha location of tha 
callar la alao quariad and than transaittad to tha callad 
party. Uaing tha saaa Praquancy Shift Xaying (FSK) da- 
is llvary aachaniaaa (Singla Data Maaaaga Format or Kultipla 
Data Kaaaaga Foraat) aa Calling Kuabar, Calling Kaaa, or 
outbound ADSI, tha tarainatlng avitch 101 for a call da- 
tarainaa if Location ID can ba diaclooad by aaking a 
databaaa quary 104* If tha data ia diacloaabla, it 
20 fatchaa and inaarta tha Location ID for both tha origi- 
nating party and tha tarainatlng party, inaarta it in tha 
FSK data straaa and tranaaita it during tha ringing ca- 
danca or during tha data tranaaiaaion cycla (ADSI) • If 
tha data for tha originating party ia not dlacloaabla, 
25 tha avitch aakaa tha ovarall call data dataraination 

ahown balow, inaarta tha corract calling party indication 
and than dalivara it aa abova: 
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calling Number Available 



Calling Kama 



Available 



Location ID 



Available 



Indication 



Name « Kuaber eent. Location eent 



Calling Nunber Available 



Calling Mane 



Available 



Location ID 



Blocked, not available 



Indication Nana & Number sent. Private Location 

gAt^TWG LOCATION DELIVERY 
Calling Nunber Blocked 
calling Na»e Blocked 
Location ID Available 

Indication Private Call, Location eent 

KTJagmrp CA T.f^P DKLTVERY 

Calling Nunber Blocked 
Calling Name Blocked 
Location ID Blocked 
Indication Private 

Since the Location ID is present at the switching 
eyetem 101 or at the services system 102, it can be dis- 
played to a subscriber as part of the calling party iden 
tity information (extended format) • The information can 
be delivered as the raw Location ID, and the subscriber 
can use on-premise equipment (CPE, PC, etc*) to decode 
it, or the Location ID can be translated to an address 
(street, city) by the switching system 101 or the serv- 
ices system 102 prior to transmission. 
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rflit ff^*** Access : 

The geographic location identifier is accessed in 
the Database 104 primarily for two service categories: 

1- Location Type Services 

2- Direction Typ« services 

For Location services, the Telephone ID or DM is 
used as a key to query the telephony Databass. A query 
in Standard Query Language (SQL) or any other database 
Application Programming Interface (API) could be formu- 
lated as below. 

Select CEOGRAPHIC_L0CATIOK_ID from 
location_table where Subscriber_DN - 
< input_subscr iber_DN> i 
Translated, this means to provide the Location ID 
from the telephony Database for the telephone identifier 
(DN) which has been entered into the system as a query. 

For Direction services, a composite query has to be 
formulated which would first query the Database for the 
subscriber's geographic location identifier and then use 
this ID to qu^ry for other location identifiers. The 
following example in SQL is used to demonstrate finding 
the locations of all establishments offering a specified 
type of business within an X meter radius: 

Select All GEOGRAPHIC_LOCATIOH_ID from 
location_table ifhere GEOGRAFHIC^IOCATIOM in (PI • 
(X* (Select CEOCRAPHIC_LOCATIOK_ID from 
location_table where 
Subacrib«r_DN - <input_subscriber_OM>) ♦♦2) ) AND 
Business_Type - <input_business_typ«> 
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^ Aftar lmpl««entin(3 a •ystam a« described herein, 

other Binilar queries in SQL or any other database APIs 
can be foraulated for accessing relevant data from the 
telephony Database 104. 
5 Pfotoeol Encoding 

The geographical location identifier for cellular or 
radio based devices is encoded in the aessage that is 
sent-by the -mobile subscriber's Telephony Device 105.1 to 
the switching System 101. The Location ID may b« sent in 

10 two ways: 

1. as a standalone number within the set of num- 
bers transmitted by the mobile subscriber's 
dev ice 

2 . as a number that Is encoded within the existing 
set of numbers transmitted by the mobile sub- 
scriber's device. 

Referring again to Figure 2, a block diagram of a 
computing system combined with a telephony/geographical 
location (GPS. PIMS) unit Is shown. The computing system 
also contains several multi-media input and output de- 
vices. This system comprises the elerents generally 
found in a personal computer (processor, bus, memory, 
address and data lines, keyboard, video display, speaker, 
etc.) and its constituent software elements (operating 
25 system, file structure, interrupt server, task execution 
and control, device drivers, application software, etc.). 
but it adds several key elements that expand its func- 
tions, especially with respect to capturing, delivering, 
and using the Location ID and telephony capabilities of 
the present invention. Although the system can be 
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J system and is responsible for all software execution 205 
including, general stored prograa execution, timer func- 
tions (calendar, clock) , interrupt handling, resource 
arbitration, Location ID encoding and/or encrypting from 
5 cartesian Coordinates to binary encoded number (s) , voice 
recognition (speech to text) and generation (text to 
speech) , the Message Processor and Router (MPR) 206 which 
provides assembly and disassembly, and message routing 
services of message packets for all devices via the 
10 Interrupt Handler, Device Interface and Drivers (DID) 
207, etc-, and is supported by the device Memory (MEM) 
203 ROM/FIASH/EEPROM and RAM which respectively contain 
executable programs, and read/writable data (including a 
history of unit positions, call information, etc.). The 
15 Speaker (SPKR) 208 is a simple amplified audio speaker, 
the Telephone Transceiver (TT) 209 and antenna 209.1 are 
wired or wireless transceivers and core phone circuits 
used in the PSTN and radio-based telephony networks to 
provide modu I at ion/ demodulation, tone generation, access, 
20 and other generalized telephony f-iatures, the Telephone 
Interface (TI) 210 provides the function of converting 
data from MPR 206 into a format usable to TT 209 and 
delivers analog and signalling data across the Telephone 
BUS 209.2. The GPS/PINS Receiver (GPSR) 213 and associ- 
25 ated antenna 213.1 capture the CPS or PINS signals, proc- 
ess them to generate the physical location information, 
and provide that information via typically a serial data 
link to MPR 206 and TP 204 for converaion into Location 



ID. 
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Th- unit depicted in Figure 2 allow, for scenario, 
.here a u.er can query the t.l.phon. .y.te- a. follow.. 
Th. user .P-a.. the Call co».nd whicn i. captured HIC 

.01 or pu.he. - -ingl- « ^^^'^'^ 
, or toucne. Video Di.pl.y Unit (VCO, 212 on a call de.i,- 
„..or, vnlcn in turn i. captured by DID a07. wnicn then 
.ener.te. an interrupt and deliver, the respective dat. 
to MPK 20. Where it i. int.rpr. ted/ queued.- and proces.ed 
with FP 204. FP 204 generate, a C-ry to «M 203 or via 
0 MP« 206 to CPSP 213 to -.certain geographical po.ition. 
p„ce..e. the re.ult into a U,cation XO. and .tor., the 
„.ult in M^M 203. Thi. infor.ation i. then packaged 
with the originating call and in-tum routed bac. out 
through HP. 206 and DID 207 to TX 210. The TX place, the 
„ call g«.ry and Location XO into th. t.l.phone.. in-band 

control or aat. format, tran.t.r. the data to rr 20, over 
telephone Bu. 20,.2. where TT 20, initiate, the actual 
telephone call or data transaction wit.n the telephone 
wired or wirelea. telephone networfc. 

20 FTTTT T'-"^ e nrnllm Ttir*"'^«"* 

The »obil. .ubecriber.. Telephony Device 105.1 can 
have a built in CPS/PXHS or other geographical po.ition- 
,ng device (Figure 2,, or one .ay exi.t in close proxi- 
,ty that i. connected to the .obile .ub.criber.. device 
„ Via a phyaical connection or tran«i..ion ..diu™ using an 
interface that support, the following -e..ag-: 
a. Location XD Reque.t 
b Location ID Acknowledge 

m. -obil. subscriber.. Telephony Device 105.1 Ux:.- 
tor interface Function, residing in Memory 203 and 
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accsslbl. to Function Proc.or 204. can qu.ry H.«ory 
203 for the formatted Location ID .tor.d po.itlon (a 
liK.ly .cenario In th- ca.« of «ut<»«tlc priodic po.i- 
tioi updat-a) or ..nd a Ix,cation 10 R.qu-t to GPS/PIHS 
Receiver 213 or other geographical poeitloning device for 
r^n raw data. That device re.pond. by .ending the Geo- 
graphical Location Identifier in the location lO AcKnovl- 
.d,e -eeeage bacK through Device Interface and Driver. 
207 to M...age Proc...or and Router 206, and to Function 
Proce..or 204. The geographical po.itioning device -ay 
acquire the Geographical Location Identifier after it ha. 
received a Location ID Re<r«..t. or it can periodically or 
contmuouely acquire the Geographical location Identi- 
fier. .tor. it in it. own buffer, or route it bacK to 
runction Proc...or 204 for Location ID fon-atting and 
.ub-eguent .tor.ge in .y.te. H.^ry 203. Begardle... 
GPS/PINS Receiver 213 upon the teceipt of a Location ID 
Regueet »ea.age replie. by fetching the -o.t recent data 
stored in it. buffer and placing it in the location ID 
Acio^owledge «e..age. After ac«rilring the geographical 
position infonnation fro« the geographical poeitioning 
aevice. encrypting. for,atting and .toring it. when the 
Ti»er function or cr.ll interrupt function execute., Func 
tion Prcce..or 204 fetche. the location ID. route, the 
, data to Me..ag. Procea.or and Router 206. which in turn 
..Be-a,le. the -e..age pacXet for Telephone Interface 210 
via Device Interface and Driver 207. which encode, the 
....age in one of the two fa.hion. de.cribed above and 
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via Talafhona •pran.c.iv.r 20». 

„,^„, „,.r.nc « Fl^r. 4, «• o,-rat.on.l ...P- 
. locator ...vlo., and ««n.lon. tor call Pl.o—^ 
r.c..P. a. -ir.«io». t. .»o™. o-naraH,. a 
.crl..r « «. locator ..rvlc. o«.r«. W a™.. .-In... 

co.p.n/<«LCC,, ..rvlc. .or.au. ate, .lal. (via 

.r.. -UUn,. co.P>.t.r. or POA, t*. locator ..rv- 
lc... Phon. nua^r at .t.P t^a .«.»rU»r.. call I. 
vaiwatad .t .tcp .01 b, tn. .-Uchl^ •»."• valuation 
covar. ....ral dl.t.r.nt typ... Tor vole. r.co,„ltlo„. a 
„„ I. .„t.r.<. W t« .u...crl».r. »lt.r,at.ly. tn. 

, to d.t.r.ln. tn. validity o. tn. .»b.crln.r by databao. 
cl...™rK ..ton. » tnl. valuation cbac. .ail. '"P 
.o> tn. call 1. dlr.ct.d to an announc...nt ..cnln. at 
.t.p « -blcn Play, an Invalid collar ..."9. 
tn. call 1. dl.conn.ctad nor.ally at .t.p " by tn. 

,0 S.lt=nln, sy.t... H r. ir t». .»b.crib.r i. .«ir.a- 

tlv.ly valWat..., tn. S-ltcnin, »y.t«. procd. to d.t.r 

co««.nlc.t. to tn. s-ltcnln, »y.t» by -.Kin, • T..r» to 
tn. .«bt.nd«. oatabaa. .bar. ..rvlc. and «»ipa,. In.or- 
„ nation i. ..lnt.ln«.. Tb. S.itcnin, .,.t» could, tor 

..aapla, a.c.rt.ln tnat tn. u..r ba. an AMI .,r.lPP.d d.- 
vlc. -.icn would .nabl. tn. a-itcnln, to 
Xl,rtln, Sl^al (=«> and <rmr .. .p.cltl.d in n.-»-T- 
„00» »OSl "-ilr " «.T.ir.~nt. tor co-~.ic.tln, bac. 
.„d tortn. standard .nalc t.Lpnony Un.. or cllul.r 
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^ talaphony device types perforn all service interactions 
with the user via voice, DTK7, or voice and OTKP. Modem 
device types perform service interaction using standard 
data packets. Standard ADSX display phones and like 
5 devices are also supported by the service « using ADSX 
defined rSK on outbound (to the subscriber device) 
signals and DTMF on inbound (to the Switching System) 
communications. The default comnunication mode betveen 
the Switching System and subscriber can be set to voice, 

10 OTHr, data, or ADSX. After the system has determined the 
type of device, the user is presented with a request to 
enter a location query at step 4 04. Xn the present 
example, this could be a voice announcement and an ADSX 
signal which causes the device to display a prompt like: 

15 Your starting point Is from: <your phone number> <your 

addreQS>, Please enter the 10 digit phone number of your 

deatination:_ 

Using the abov^ described devices the user formu- 
lates the location query in the appropriate manner at 

20 step 405, in this case by depressing the keypad digits. 
The location query is collected at step 406 by the Serv- 
ices System and it performs some intermediary (syntax) 
checks. If the syntax checks fail, the Services System 
asks the user to enter the query again. Once the query 

25 is validated, the Services System validates at step 408 
the semantics of the qr^ery, and determines whether the 
query has any merit. The Switching System, as part of 
the query sends the Services Systems the DN of the user 
and the contents of the query* Xf the validation at step 

30 409 of the query fails, the Ser^rices System asks the user 
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to enter the query again. However, if this iff the nth 
tiae (configurable systea parameter) the user has entered 
an incorrect location query in the same session at step 
412, the Services SysteA sends ths Disconnect Message to 
the switching System at step 413 and the Switching System 
plays the disconnect announcement at step 41 and discon- 
nect the call at step 42. 

The Services System dstermines the reference point 
for the location query by following the linkage of the DN 
to thm geographical location Identifier. However, the 
user's DN can be supercsded (in this example by overtyp- 
ing the source DM <your phons number>) if the user wishes 
to find locations relative to a location that the user is 
not present in. For example, ths service could be used 
to locate restaurants in downtown Chicago in an n-si«*d 
radius from the DM at 1000 ABC Street, Chicago. The 
Services System formulates the database query at step 410 
similar to the queries described above. This query is 
then processed against the telephony location Database at 
step 411. The Database System at step 414 retrieves all 
geographical Location ID« from tha database that satisfy 
the query critaria. Depending on the Database schema, 
the address, ON and other information about the geo- 
graphical Location IDs that fit the query criteria can be 
either retrieved from the same database, or using the 
geographical Location ID as an index into the administra- 
tive or address database, the address and other pertinent 
information can be retrieved. Such Services Systems and 
Database Systems are old and well }cno%m in the Telephone 
Central Office and Database industries. The retrieved 
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^ information is then packagad into a massage at step 415 
by the Database System response functions and transmitted 
to the Services System at step 416. This transmission is 
either over an SS#7 signalling interface or via a com- 
5 puter based protocol such as TCP/IP, X.25, SNA etc. 

Depending on the amount of inforaation retrieved by the 
Database Software the message can be either a set of 
packets of information or a single message which encapsu- 
lates the entire information content. The Services Sys- 

10 tern processes the result from the Database 3ystem by 

packaging the information into messages that are applica- 
ble to the users device type at step 417, in this case, 
for example, by building an ADSI messago, and transmits 
them to the Switching System. Whereas for a voice re- 

15 sponae, for example, the Services System may ask the 

Switching System to connect the call to an announcement 
machine and instruct the announcement machine to use text 
to speech resources to play the query response back to 
the user. Nevertheless, the Switching System processes 

20 whatever message is sent from the Services System at step 
418 nnd transmits it at step 419 in the format (in this 
example ADSI) appropriate for the user's device. The 
user after hearing or viewing the response to his query 
has the option of composing another query or disconnect- 

25 ipg from the service. Specifically, the user is queried 
at step 420 by the system to see if he would like to 
place a call to ?:he location specified or get directions 
at step 425 to the specified location. If the user 
chooses to place a call at step 421, by pressing the Key 
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roferanced in tha messaga, a.g,, f Kay, tha Sarvicao 
Systan parforaa a lookup of tha location • a phona numbar 
by making rafaranca to tha Location ID In tha Dc.tabaaa* 
Than, tha Sarvlcas Syataa algnals tha Switching Systan to 
5 naka tha call at atap 423 and awaita notification at atap 
i2 4 by tha Switching Syatam of call conplation and dia- 
connaction (to tha location). At that tima, tha original 
aarvica will continue by of faring tha aubacribar dirac- 
tiona to tha location at atap 425, which if daairad, at 

10 atap 426 tha Sarvicaa Syataa parforas a Location ID to 
addraaa mapping by aaarching tha Oatabaaa for a atraat 
rafaranca at atap 427. Upon obtaining tha atritat rafar- 
anca and making a databaaa accaaa to aacartain tha call- 
ing aubacribar'a location and atraat addraaa, tha Sarv- 

15 ices syatam parforma a routing analysis at atap 4 28 to 
davelop a atraat routa from tha calling aubacribar'a 
location to tha daairad location. Aftar davaloping tha 
routa, tha Sarvicaa syatam dalivars at atap 429 tha 
information to tha aubacribar in tha daaignatad davtca 

20 typa'a communication format and than proceads to diacon- 
nact tha call normally. Ttxm location ID to addraaa map- 
ping Software and the routing apalyais Software are old 
and wall known. 

Thua the Data Accaaa Arrangement of tha present in- 

25 vention provides a novel arrangement for acceaa informa- 
tion associated with a selected directory number. 

Although the preferred embodiment of the present in- 
vention haa been disclosed, it will be obvious to those 
skilled in the art that various modifications of the 

30 present Invention can be made without daparting from tha 
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invention itself which shall be limited only by the scope 
of the claims appended hereto. 

Making reference to Figure S, the operational etepe 
are shown for updating the geographical data within the 
confines of the PSTW by use of cellular or other radio 
based interfacing devices (refer to Figure 2) having a 
subtended geographical position determining device. The 
Mobile Telephony Device 105.1 receives a CPS/PINS Signal 
500 using the GPS/PIMS Receiver 213 and begins to process 
the signal 501 by sending the raw data as formatted by 
the GPS/PINS receiver into longitude/ latitude degrees, 
minutes, seconds thru the Device Interface and Drivers 
207 to the Message Processor and Router 206 which noti- 
fies the Function Proc*i«i»or 204 of the input and prompts 
15 the Locator Interface Function in Memory 203 to perform 
the conversion to Location ID format. After storing the 
result in Memory for future reference, when the Timer 
Function or a Call Function has initiated the interrupt 
servicing to include Location ID in an MS data packet, 
the Function Processor 204 fetches the latest Location 
ID, ships it to the Message Processor and Router 206 for 
inclusion into the MS data packet 502. After the data 
packet is assembled, it is passed thru the Device Inter- 
face and Drivers 207 to the Telephone Interface 210 where 
25 the MS data packet is prepared for Talaphone Transceiver 
209 transmission 503 by placing it into the in-band con- 
trol signal. Since the Timer Function in Memory runs 
periodically, the transmission of this data can be on a 
timed or interrupt basis. After the Telephon«» Trans- 
ceiver transmits -he data packet, the Base Station 103 
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110 and sends 505 th» data to thm Switching System 101 
where the data packet Is received 506 and translated Into 
a Database 104 update packet 507, The Switching System 
then sets up a Signalling Link 110 to the Services systea 
and sends It the update 508, or In the case of a direct 
Database connection and as a subsequent step from the 
Services System 103 formulates the Database update 509 
and sends It to the Database 510* Upon receipt and syn* 
tactical validation of the input, the Database processes 
the update 511 by updating the relevant subscriber device 
record* After completing the update activity the Data- 
base passes a result back to the Services System 512 for 
Home Location Register updating and Visitor Location 
Register updating via the currently used methods and 
which may resend the message in case of error or merely 
notify 513 the Switching System 103 and 514 the Base 
Station 103. 

Making reference to Figure the operational steps 
In performing enhanced billing services and enhanced 
fraud protection services for radio based telephony 
systems/devices are shown. The benefits of the Incluslon- 
of geographical Location ID in telephony applications can 
also be applied to billing* Currently, billing records 
contain the dialed number as the only means of identify- 
ing the called party, or in the case of a collect call, 
the calling party* The dialed number is not the most 
Informative way of Identifying a caller, especially when 
the caller or the called party is a cellular user who is 
not in his/her home location. Merging the Location ID, 
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^ in the BAF (Bellcore AMA Format) or EBXF (Extended 

Bellcore AMA Format), aids in the exact location of the 
called party and/or the calling party. During the bni- 
ina o^-ataraent proceseing at the billing center, the Loca- 
5 tion ID can be used as a key into the location database 
to determine the street address of the caller and calling 
parties. As shown in Figure -6, the caller 's and called 
parties Location ID 600 is stored in the billing record 
that is generated by the switching system (101) or by the 

10 Services System 102. Then the raw billing records are 
transferred 601 to the billing center (usually) cn- 
located in the Service Management System 113 and, in the 
absence of fraud processing 602 and fraud alert 603, the 
location ID is mapped to the street address, city and 

15 state 605. Thus, when the billing statement is generated 
606, the additional data provided by tiie Location ID/DN 
reference provides enhanced information to both the mmrv- 
ice provider and customer. 

Fraud can be detected at two locations - the VLR 102 

20 and at the Service Management System 113. At the VLR 

102, fraud may be detected on a par call basis. The Lo- 
cation ID that is '^ent by the cellular eubfcriber is 
stored and compared with the incoming or new Location ID. 
Depending on the empirical distance between the two Loca- 

25 tion IDs and the time it took for the mobile subscriber 
to move from one location to the other, denoter^ by the 
Location ID, the fraud control process 602 uses a thresh- 
olding algorithm to determine whether the call is fraudu- 
lent, such an algorithm flags instances wher% a TObils 

30 subscriber has moved a distance that is physically 
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possible to move in the given time. If the call is 
flagged as fraudulent 603, the fraudulent call processing 
software Is invoked 604. The date, tine, DM, and Loca- 
tion ID of the calling party are captured and included in 
a fraudulent call record- This data is then transnitted 
to a data port on the system and an operator 113 or the 
Switching System 101 is notifiad to block calls to and 
from the mobile subscriber or route them to an operator 
for some other action. Similar/ techniques can ^e used 
in the HLR 102 and other Service Systems 102 components 
to detect fraud on a per call basis. 

At the service Management 113 location, fraud is 
detected in an off-line manner. Here, call records, are 
used to process information pertaining to fraud. Once 
call records are transmitted to the Services Management 
system 113, a fraud processing algorithm 602 is executed. 
This fraud detection mechanism can also res id** in tne 
services System 102 in which case the call records are 
transmitted 601 to the Services System 102 in parallel to 
the service Management System 113. However, in this de- 
scription we assume that the fraud detection system is 
co-located in tAe Service Management System 113. The 
Fraud detection algorithm uses the Location ID to deter- 
mine trends in a subscribers calling pattern. These 
trends are then matched with the subscribers general 
calling pattern to identify anomalies. For example, a 
caller, normally goes to work at 8:00 am and normally 
uses a specific route, but suddenly calls are being made 
at 4:00 am, from areas that the caller rarely or never 
visits will trigger a fraudulent call alert. If anoma- 



( lias of this type are detactsd 602, the ftaad process 

alerts 603 either thii OAK*P systen 113 or sends a neasage 
to the switching 101 or Services System 102 to block 
calls 604. 

5 Making reference to Figure 7, the operational steps 

m providing advanced roaming call trace are shown for 
both the originating and terminating ends of any particu- 
lar telephony call by reference to ON (originating or 
terminating) and by use of the Location ID. Via the 
10 service Management System 113. Services System 102, or 
switching System 101, the telephony system provider, at 
the request of some outside agency (law enforcement) sets 
a call trace trigger 700 in tha Switching System 101 or 
services System 102 based upon one or mora of several 
15 criteria: 

1. call from a designated DM 

2. Call to a designated. OH 

3. Call from a designated Location ID 

4. Call to a designated Location ID 
20 5. Date/time parameters 

6. call "-ype 

After setting the designated call trace trigger 700, the 
operator Invokes call trace observation software 701 
which performs a comparative analysis on each processed 

25 call for a match against the criteria given above. If 
the call trace trigger fires 702 by a call meeting the 
conditions (there may simultaneously be multiple call 
trace triggers), call trace processing software Is In- 
voked 703. The call trace processing proceeds in a loop- 

30 ini| condition based upon an interrupt (receipt of a new 
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tn-band control signal from any one of the telephony da- 
vices) o- timed basis (periodically polling the location 
registers (HLR, VLR) , Switching System or Services System 
to determine any change in call status) until the teleph- 
ony system provider's operator terminates the trace con- 
dition or the call is terminated (ended). Processing 
steps include capturing the date, time, DN, and Location 
ID of both originating and terminating parties; posting 
that data into a specialized call trace data record; 
transmitting the call record to a data port on the Serv- 
ice Management System 113, Switching System 101, or Serv- 
ices System 102; and notifying the telephony system pro- 
vider's operator by sending a message to the local opera- 
tor's console. When the trace terminates 704, the trace 
data taken during processing 703 and the termination con- 
ditions are captured and sent in the call trace record 
705 to the Service Management System 113 for future ref- 
erence. Additional post-termination information about 
the call may be gleaned by a data request to the Switch- 
ing System 101, or Services System 102, or Service Man- 
aqement System 113 which retrieves the billing record for 
the call. When all call trace activities are to b^ ter- 
minated (based upon operator or timed decision) , the call 
trace trigger is removed and the trace software no longer 
executes 707. 

Making reference to Figure S, the operational steps 
are shown for providing call routing by translation of a 
^•lephony identifier, DM, or spoken name by making refer- 
ence to tha Location ID. The originator places a call to 
a specified terminating party by entering in the normally 



10 



15 



20 



25 



proscribed fashion digits which identify the tenainating 
party or apeaks (for a subscriber to calling name serv- 
ice) the name (or other identifier) of the tenBinatlng 
party 800. The tenainating switch 101 determines if this 
is a spoken name or normal digit call 801. In the case 
of a spoken name call, the switching system 101. via a 
service class mark or equivalent, invokes a speech to 
text (SPOT) interactive voice response unit (IVRU) system 
802 located at the switch or at a services system 102. 
The SPOT is a very complex systsm and is not intended to 
bf fully described in this document. However, a general 
statement about its functions is given below for clarifi- 
cation. The SPOT captures the spoken name, translates 
the name to a text string, and performs a lookup of the 
name in the calling party's localited calling name data- 
base 803. If the name is found 804, it translates the 
name association to a DH 805 by database reference 104 
and prepares to perform the normal OM-devlce type. Loca- 
tion ID lookup 806. It the name Is not found the caller 
Is queried to see if they wish to continue or terminate 
the call 817. I? tho caller elects to continue to refine 
the search, the system invokes additional search software 
809 which qusrles for the home registration location 
(city, state/province, country) of the terminating party 
aio. This data (again translated from speech to text) . 
allows the system to perform a database query to find the 
name reference with the additional data 811. If the name 
Is not found 812 or a multiple match co.idltlon Is found 
813. the caller Is notified of the results 814, queried 
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( to continue 815, and If yM, th« •yatam trios to clarify 
the original request. The clarification coapriaes pro- 
viding a list of the matchee found and querying for user 
selection, or playing back in alpha digit stream (exam- 
5 pie: "M', 'K«, 'E') the spelling of the name cap- 

tured to see if it matches the user*s intent. Clari- 
fication processing can continue until the caller elects 
to discontinue the search 815. 

Returning now to the point %rhere a single match has 
10 been found and translated to a ON or telephony identi- 
fier, the switching system 101 or services system 102 
makes a query 806 to the database 104 based upon the 
identifier to ascertain the device type (wired, wireless, 
ate.) and the current Location ID for the desired termi- 
15 nation device. Once this query is completed, a second 
query to a Location ID to numbering and routing plan 
databasie in4 is made by passing Location ID and DM which 
specifies the routing melihod for the call by pinpointing 
the country code, area code, and in the case of a mobile 
20 device the dynamically assigned local visitor number or 
tor a wired device the normally assigned local number. 
After this point, the switching system constructs the 
digit stream for the call and routing of the call pro- 
ceeds normally by the PSTM 808 until call termination 
25 818. This method allows the implementation of a ubiqui- 
tous follow-me calling service by knowing and associating 
the telephone identifier and then associating the Loca- 
tion ID with the PSTH's call routing scheme. 

Thus the present invention provides a novel arrange- 
30 nent for storage transmission, co««unicatlon and access 
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to geographical positioning data thau is linked with 
standard telephoning numbering and is encoded for use in 
telecosuaunications and related services such as: user 
access to CPS location data for a selected directory nun- 
ber; user access to routing instructions to a selected 
directory nuraberi user updating of his current CPS loca- 
tion Identifier, GPS based telephone call billing, CPS 
based telephone call fraud detection, CPS based roaming 
call trace and GPS based follow ne calling service. 

It will be obvious to those skilled in the art that 
numerous modifications of the present invention could be 
made without departing from the scope of the invention 
which shall be limited only by the scope of the claims 
appended hereto. 
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vmAT IS CLAIMED IS: 

1, A telecoinmunication ftyatam for use with a 
plurality of user devices connected to said telecommu- 
nication system by telecommunication links and having an 
associated directory number and location identifier, said 

5 telecommunication system cofflprising: 

data storage means operated to store said directory 
numbers and location identifiers; and 

data processing means connected between said data 
storage means and said user devices; 
10 said Mser devices being operated to transmit a quar- 

ried user device directory number to said dnta processing 
"n^ans when opurating as a quarrying user device^ 

said data prcc<^sslng means being operated in re- 
sponse to said querried directory number to retrieve the 
15 location identifier of said querried directory number, 

from said storage moans and transmit it to said querryinq 
user device. 

2. A telecommunication system as claimed in claim 
1, wheiein said data processing means is further oper&ted 
in response to said querried directory number to retrieve 
the location identifier of said querrying directory num- 

5 ber from said storage means, determine routing instruc- 
tions from the location defined by the location identi- 
fier of said querrying directory number to the location 
defined by the location identifier of said querried 
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in the BAF (Bellcore AMA Format) or EBAF (Extended 
Bellcore AKA Format) , aids in the exact location of the 
called party and/or the calling party. During the blu- 
ing statement proceseing at the billing center, the Loca- 
tion ID can be used ae a key into the location database 
to determine the etreet address of the caller and calling 
parties. As shown in Figure 6, the caller's and called 
parties Location ID 600 is stored in the billing record 
that is generated by the switching system (101) or by the 
Services System 102 • Then the raw billing records are 
transferred 601 to the billing center (usually) co- 
located in the Service Management System 113 and, in the 
absence of fraud processing 602 and fraud alert 603, the 
Location ID is mapped to the street address, city and 
state 605- Thus, when the billing statement is generated 
606, the additional data provided by tue Location ID/DM 
reference provides enhanced information to both the serv- 
ice provider and customer* 

Fraud can be detected at two locations - the VLR 102 
and at the Service Management System 113. At the VLR 
102, fraud may be detected on a per call basis. The Lo- 
cation ID that is ^mnt, by the cellular subscriber is 
stored and compared with the incoming or new Location ID. 
Depending on the empirical distance between the two Loca- 
tion IDs and the time it took for the mobile subscriber 
to move from one location to the other, denote*^ by the 
Location ID, the fraud control process 602 uses a thresh- 
olding algorithm to determine whether the call is fraudu- 
lent. Such an algorithm flags instances where a mobile 
subeorlber has moved a distance thst is physically im- 



possible to nova in tha given time. If the cali is 
flagged as fraudulent 603, the fraudulent call processing 
software is invoked 604. The date, tiae, OM, and Loca- 
tion 10 of the calling party are captured and included in 
a fraudulent call record. This data is then transmitted 
to a data port on the system and an operator 113 or the 
switching System 101 is notified to blocJc calls to and 
from the mobile subscriber or route them to an operator 
for some other action. Similar, technlqu** can he used 
in the HLR 102 and other Service Systems 102 components 
to detect fraud on a per call basis. 

At the service Management 113 location, fraud is 
detected in an off-line manner. Here, call records, are 
used to process Information pertaining to fraud. Once 
call records are transmitted to the Serviceo Management 
system 113, a fraud processing algoritha 602 is executed. 
This fraud detection mechanism can also resid* in tne 
services System 102 in which case the call records are 
transmitted 601 to the Services System 102 in parallel to 
the service Management System 113. However, in this de- 
scription we assume that the fraud detection system is 
co-located in the Service Management System 113. The 
Fraud detection algorithm uses the Location 10 to deter- 
mine trends In a subscribers calling pattern. These 
trends are then matched with the subscribers general 
calling pattern to identify anomalies. Tor example, a 
caller, normally goes to worlc at 8:00 am and normally 
uses a specific route, but suddenly calls are being made 
at 4:00 am, from areas that the caller rarely or never 
visits will trigger a fraudulent call alert. If anoma- 
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lie« of this type are dat«ct«d 602, the fj.«ad process 
alerts 603 either thi» OAM4P aysteai 113 or sends a massage 
to the switching 101 or Services System 102 to block 
calls 604. 

Making reference to Figure 7. the operational steps 
in providing advanced roaming call trace are shown for 
both the originating and terminating ends of any particu- 
lar telephony call by reference to ON (originating or 
terminating) and by use of the l/jcation 10. Via the 
Service Management System 113, Services System 102, or 
switching System 101, the telephony system provider, at 
the request of some outside agency (law enforcement) sets 
a call trace trigger 700 In the Switching System 101 or 
services System 102 based upon one or more of several 
15 criteria: 

1. call from a designated DM 

2. Call to a designated OH 

3. Call from a designated Location lO 

4. Call to a designated Location 10 

5. Date/ time parameters 

6. Call '•ype 

After setting the designated call trace trigger 700, the 
operator Invokes call trace observation software 701 
which performs a comparative analysis on each processed 

25 call for a match against the criteria given above. If 
the call trace trigger fires 702 by a call meeting the 
conditions (there may simultaneously be multiple call 
trace triggers), call trace processing software Is In- 
voked 703. The call trace processing proceeds In a loop- 

30 Ing condition based upon an Interrupt (receipt of a new 

33 
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In-band control signal from any ona of tho telephony de- 
vices) o*- timed b33is (periodically polling the location 
registers (HUl, VLR) , Switching Syateo or oervices System 
to determine any change in call status) until the teleph- 
ony system provider's operator teminates the trace con- 
dition or the call is terminated (ended) • Processing 
steps include capturing the date, time, DN, and Location 
ID of both originating and terminating parties; posting 
that data into a specialized call trace data record; 
transmitting the call record to a data port on the Serv- 
ice Management System 113, Switching System 101, or Serv- 
icffs System 102; and notifying tho telephony system pro- 
vider's operator by sending a message to the local opera- 
tor's console. When the trace terminates 704, the trace 
data taken during processing 703 and the termination con- 
ditions are captured and sent in the call trace record 
705 to the Service Management System 113 for future ref- 
erence. Additional post-termination information about 
the call may be gleaned by a data request to the Switch- 
ing Syc^tem 101, or Services System 102, or Service Man- 
aqement System 113 which retrieves the billing record for 
the call. When all call trace activities are to b«i ter- 
minated (based upon operator or timed decision) , the call 
trace trigger is removed and the trace software no longer 
executes 707. 

Making reference to Figure 8, the operational steps 
are shown for providing call routing by translation of a 
telephony identifier, DN, or spoken name by making refer* 
ence to the Location ID. The originator places a call to 
a specified terminating party by entering in the normally 
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^ proscribed fashion digits which Identify the terminating 
party or speaks (for a subscriber to calling name serv- 
ice) the nane (or other identifier) of the terminating 
party 800. The tenainating switch 101 deterroines if this 
5 is a spoken name or normal digit call 801. In the case 
of a spoken name call, the switching system 101, via a 
service class mark or equivalent, invokes a speech to 
text (SPOT) interactive voice response unit (IVRU) system 
802 located at the switch or at a services system X02. 
10 The SPOT i* a very complex system end is not Intended to 
br fully described in this document. However, a general 
statement about its functions is given below for clarifi- 
cation. The SPOT captures ths spoken name, translates 
the name to a text string, and performs a lookup of the 
name in the calling party's localired calling name data- 
base 803. If the name is found 804, it translates the 
name association to a OH 805 by database reference 104 
and prepares to perform the normal OM-device type. Loca- 
tion ID lookup 806. It the name is not found the caller 
is queried to see if they wish to continue or terminate 
the call 817. I? the caller elects to continue to refine 
the search, the system invokes additional search software 
809 which queries for the home registration location 
(city, state/province, country) of the terminating party 
810. This data (again translated from speech to text), 
allows the system to perform a database query to find the 
name reference with the additional data 811. If the name 
is not found 8X2 or a multiple match co.idition is found 
813. the caller is notified of the results 814, queried 
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to continue 815, and If y««, th« •y«t«m triaa to clarify 
thtt original request. The clarification coaprlaes pro- 
viding a llet of the aatchee found and querying for user 
■election, or playing back in alpha digit stream (axaai- 
ple: -M', 'K' , 'E') the spelling of the name cap- 

tured to see if it matches the user's Intent. Clari- 
fication processing can continue until the caller elects 
to discontinue the search «1S. 

Returning now to the point »rt»ere a single match has 
been found and translated to a ON or telephony identi- 
fier, the switching system 101 or services system 102 
makes a query 806 to the database 104 baaed upon the 
identifier to ascertain the device type (wired, wireless, 
etc.) and the current Location ID for the desired termi- 
nation device. Once this query is completed, a second 
query to a Location ID to numbering and routing plan 
database 104 is made by passing Location ID and DM which 
specifies the routing metliod for the call by pinpointing 
the country code, area code, and in the case of a mobile 
device the dynamically assigned local visitor number or 
for a wired device the normally assigned local number. 
After this point, the switching system constructs the 
digit stream for the call and routing of the call pro- 
ceeds normally by the PSTN 808 until call termination 
818. This method allows the implementation of a ubiqui- 
tous follow-me calling service by knowing and associating 
the telephone identifier and then associating the Loca- 
tion ID with the PSTM's call routing scheme. 

Thus the present invention provides a novel arrange- 
ment for storage transmission, communication and access 
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to geographical positioning data thau Is linked with 
standard telephoning numbering and la encoded for use In 
telecommunications and related serviced such as: user 
access to GPS location data for a selected directory num- 
ber; user access to routing instructions to a selected 
directory number; user updating of his current GPS loca- 
tion identifier, GPS based telephone call billing, CPS 
based telephone call fraud detection, CPS based roaming 
call trace and GPS based follow me calling service. 

It will be obvious to those skilled in the art that 
numerous modifications of the present invention could be 
made without departing from the scope of the invention 
which shall be limited only by ths scope of the claims 
appended hereto. 
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WHAT IS CLAIMED IS: 

1, A talocoremunicat.lon systaa for usa with a 
plurality of user devices connactad to said talacotnniu- 
nication aysten by telacomaunication links and having an 
Associated directory nuabar and location identifier, said 

5 telecommunication systea comprising: 

data storage means operated to store said directory 
numbers and location identifiers; and 

data processing aaans connected between said data 
storage means and said user devices r 
10 said Mser devices being operated to transmit a quer- 

riad user device directory number to said data processing 
it^ans when opurating as a quarrying user device, 

said data processing weans being operated in re- 
sponse to said querried directory nuxaber to retrieve the 
15 location identifier of said querried directory number, 

from said storage moans and transmit it to said quarrying 
user device. 

2. A telecommunication system as claimed in claim 
1, wheiein said data processing means is further oper&ted 
in response to said querried directory number to retrieve 
the location identifier of said quarrying directory num- 

5 ber from said storage means, determine routing instruc- 
tions from the location defined by the location identi- 
fier of said quarrying directory number to the location 
defined by the location identifier of said querried 
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( directory number, and transmit .aid routing inatructione 
10 to aald quarrying u«er devlc*. 

3. K telecommunication Byetea a« claimed in claim 
1, wherein eaid user device, are further operated ee a 
tranamitting u.er device to tr.n.mit it. current location 
Identifier to said data proce.eing means, and .aid data 
5 processing mean, being further operated to store .aid 
current location identifier in .aid .tor.ge mean. a. the 
location identifier for .aid transmitting u.er device. 

4 . A telecommunication .y.tem for u.e with a 
plurality of user device, connected to .aid telecommu- 
nication «y«te» by telecommunication linV. and having an 
a..ociated directory number and location identifier, -aid 
5 telecommunication .y.tem comprl.lngj 

data storage msan. operated to .tore said directory 
numbers and location identifier.! and 

data processing mean, connected between .aid data 
storage mean, and .aid u.er device.} 
iO ..id user device, being operated to transmit a call 

connection request and the directory number of a called 
user device to said data processing means when operating 
as a calling user device i 

said data proces.ing meen. being operated In re- 
IS .pon.e to .aid call connection reque.t and .aid called 
directory number to connect .aid calling u.er device to 
said called u..r device and generate a record a..ociated 
with ..id connection and the location identifier of .aid 
oalling u.er device. 
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^ 5. A tclocommunl cation system as clained In claim 3 

wherein said usir davic- is periodically operat».d to 
tran»«lt said current location Identifier, and said data 
processing a^ans Is periodically operated to generate a 
5 predotemln^d range of valid locations, sale data proc- 
essing THoans being further periodically operated to com- 
pare said current location Identifier to said predeter- 
mined range of valid locations and generate a fraud alert 
signal when said current location identifier la not 
10 within said predetermined range. 

6. A telecommunication eystem as claimed in claim 4 
wherein an opera-or terminal is connected to said data 
processing meane. said operator terminal being operated 

to transit a call trace trigger to said data processing 
3 neana, oald data processing means being further operated 
in response to said call trace trigger to retrieve the 
current location Identifier of said called and said call- 
ing user device, from said storage means and store thom 
in said storage means as tracod called and traced calling 
10 location identifiers, respectively. 

7. A telecommunication system as claimed in claim 4 
wherein said data processing means is further operated in 
responne to said called user device directory number and 
the current location identifier of said called user de- 
5 vice to determine the call routing path from said calling 
user device tc said called user device. 
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8. A tolccomwunication nystem as claim«d In claim 
1, wheraJn cald <3ata proc*»sslng nean^ i» further operator 
to transmit a call connection prompt mosoage to said 
quarrying uoar devico; 

said u«er device being further operated in response 
to said call connection prompt message to transmit call 
connection request to said data processing -neans; and 

said data procasfting neans being further operated in 
response to said call connection request to connect said 
querrying user device to said querried user device. 

9. A telecommunication system as claimed in claim 

5, wherein an operator terminal is connected to said data 
processing neans, said data processing means being fur- 
ther operated in response to said current location iden- 
titier being out-:ide said predetermined range to transfer 
oaid location identifier to said operator terminal. 

10. A telecommunication system as claimed in claim 

6, wherein an operator terminal is connected to said data 
processiing means, and said data processing means being 
further operated in response to said call trace trigger 
to transfer said location identifier to said operator 
terminal . 

IX. Each and every novel feature or novel combina- 
tion of features herein disclosed. 
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FIGURE 4C 
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